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mm 5 ] mco^iznmif.:±^mm^ms. 
mn.tii^mm^^(r>mM.-mizi5^^x . 

mEmz±i^mmmm9.^mM.-t^m.mmmmn 
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2 

-9^-xt<ztimtitzmimm^t^zm^^^x. ± 

±^%mmmmzn)!bLx . miifm%%M:mM. 
r—^^-:^i,zmk-^^mm.wmnt 

m. 

S. HfneMji&lA'Altx;r-;l.di=^-{;J;0«i6A>*l.|.*^ 

10 mm(r)mi.±f^mm<r>%mm^izx^%±-ri=j:z. 
-/\^mm^^xmjE^ti^zb^^mb-t^mm5si 

cif ma? ] mm 1 *»'?>i»*a4 

a^|6iaKfcfF«U^v^B9^x;^;^df-i:^^S^#. ai:>3 

m.mz±mmm<mMM,mmn.-t?>^mmm'M. 
^mb. 

i<7)ajstcar?% HuE^i;«a&i^H!iietii::']«E$-ffi 
jE-thm»mmw.mb. 

^tt^mmi^m b . 

-:$''<.-x(ciBti$iifcH?iia^^*ttcS-:fv^T. ± 

>mb. 

±'^w.m<7)m.mzMmix . fiiB^si»««^^«* 

T-^<-;^iciB1t?-frl.^m«iB1i«ffli 

b m^b 1-|.*l©«?fi%«i^X7^A<ofSmM«»rn 

[000 1 ] 

y/<-f>^m!i))^(r)^'^<^f-^<-:^<r>T—flzm 

[00021 

•C:?U->'^Smx:t^;Udf-^t#J:3i:, x:Tv;l.Jf-(0 

nr|gx;tx;i.^-fcL-C<?)*^3B&fl;i;:tiV^T. *sm?fi 
5-fflV^/i»«*J. ±l©«)fiOB«x;^;l,df-^^x^^ 

50 ^^S^^^tt^^V^^^7)^il^T'fflv^^,^^.|, J; 3 tc=5r-^ 
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[0003] -r^t.*,. ^tmmm±Lt^titb. 'm 

I = Iph-Io(exp((V+IRs)/a)-l)- 

<i) X'hh. 

[0005] ■f^j:t>-h. *i©«?tt<7)tii:»j-ri.iiS[<i. e 

ttx^r^;|.^'-t J; 0!^-r-S.^«ffi I Phh , P-N«^T' 

nS^J^'f^t-Hmffi rio(exp((V+IRs)/a)-l)j . P-N 8$ 

a = (TcXar)/Tcr 

Tcr\ii'—9<-x{zm^^fdi.wm.x'M. ±m. 

^-t^ r 1 . 0 kW/m^ J {CfcttSttT'^bl.. 
[0 0 0 7] L*>L'^t**'c>, fia5<7):tB«?l6^SJ/:^T 

*^'^l5[LTtiV\ *li«ft!iT-:5"<-X{cfc{tl.*ll 
[00 08] Lfzifi-^X. fi!*c7):fc^«fS|%«i/XTA 

I. 1 1. I^S*^'*) I. . 

[0009] ^%miZff)ii 0 ^r»f:OT^^^$^^/>: t> * 



[0004] 

10 w>ii'mmmmzmrs<[:xf<r>(\m\ziiy)^-^x\^ 

I, 

-{V + IRs)/Rsh •••(!) 

mi-^i)i^^izm^$fix\^^j:\^mx'^?>mnm^ 

r(v+IRs)/Rshj *»^>^l.. Cit^jS-^HIgSf^-t 

fc . 0 1 1 ic^ti 3 {c, 3t€cfE I phtimaiSh IX , 
m«S[ti«)f^«fftcJte»Jtl.!ty>jinfitiiRsht L 

i>'^t-]'^ii^^t-]'dktx. ttzimm 

20 [0 0 06] (DjttCtJV-i-C, 



•■•(2) 

s i 1 1 i D , mm<r>mizm ttzmmm^mi^^T- 

AcO^ffl^miSr 5 l^-i/ a ^-f I. Cl t i)^X'^ h± 
lOOlO] 

;?.TAvSaP-:?{±. mm<ommi,zii!l^Lf.i±ViiWM 

iii:tjms.mz±'i^mm<7)^mm^^ 

40 l.fflS»ai#g (fi«)i.{i, ®iRfi«jllSLg|!l . ©iR*Jl 

mmciairxfriBai^i«E&ffliE-ri.f&«fittiE?i»#g 

m.x/iii:bmEt. ■o^^-i'T-^^K-xiztm^ti 
t:mse^^^bizm-:i\.^x. ±^mm^i^:^TJ^<^ 

50 mfi^mmMi±^mm(7)mmmzMfti 
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[0011] *%H3<:o*mB?ftl&l:->;^f-Ai'$ aU- 

J: OlS^-f l.«JI(7)jg»5.^f 3 ^ b trmmb-Th. 
[0012] 2|s%Bfl^7)i:^m?fif6mi^XxA5&«fiO?l 

nmuz\'^aiiM)\^i?-b i,zm-s% , ai:»]mff«(c* 
m%m<r>%nM^m%-fhm.w^wm'mb. » 

n&^miE-thmMmMw&nb. mtmnmL 

%mb {iso'v . ±mmmm.i^x^-t^cryfm,ma. 
mnti^mmmnm^b. i^mmc^^mzMm 
Lx. mmm%mMt:m.Mf-^<-^izmmit 
h^m.mmmb ittt z b s-j^fc^s. 
[0013] ^%m<7)±m^mm.>'XTM.^ms.<7)m 
nima, mi&m\iimzi5\,^x. mmrni^^. 

ofijs^, ±^mmm.mmzxm±ti=Js^-f\^ 
mim^^xmiE^tLizbi^wib-tt. 
[0014] :^^mco±fimmm,>-^Tj^<om.M.^ 

b mm Lt:\.^B^x.^)V^- b izm-rS^ . ai:^«EftK: 

^%m<r>mM.mmthi§^^m^m%mb. 
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mmbi.zmrs\^x. ±m%mm.i^:^T^<ri^'mM. 
m.m%-tmvtm%^b. *iimmco««»(c*r 

[00 15] 

mm\.z-^\^xmmt. m i «*^Hfl^-iwffit 

o-yiJ'Srfcl.. CK^atciJV^T. ®1RI»SSIKSB1 

mLbizm-^^. mvLmiz)i\,^xm.-thi^:>^-)\4^ 

[0016] f&mm^M^2ii. mzmmizmmth 
*\ ±fB®iR*^, ±'^mmmmmmzm'^^^g(.^ 
tLii^A-m^i^mixmnti. -ttchh. wm 

m(si«ras?t')iOB?iB>''i-;H^m3co«ia^« 
•fi-^ttcio, ±iB#ffi^raft4c« 

[0017] iaSHIEaiBti, 9^%b:m^mb<^m. 

mzx^. ±^%mff)wm-h^mw^fz^^zw.m 

m.{cM {m.(r>m.) mn-th, ^h^. mms. 
±^mm(r>^mzmtm&m\A.it\m.L. m 

[00181 %^T'—^^-xe\,z\i. mL<7ymm 

m(rimmi,znmLx . ^-mmmm: (±!^mm<n 

%nM.ir-9'<^-xe\Z\i. ■mW&^n.i^Xr-J^ 
xSa^-^TIri^iil. ( 1 ) ~ (7) ^{cfcV^Tffiffl 
40 ^ixh^J^yyi—5'mi'^^flX\^h, ttz. l6m*T 

-^^-x6izi±. m2i,z^^mmM-&8X'tm^ 
tiimm^com^mmb. ^(Dm^mmizmi 
iii)}n&bi)K ±Wimm^mi^:^TMzmtx . mm 
n^ziimtih. $<ot. ^-9^-x6i,z\i. 

if^m^<r>mm'.zisi^t,ixfzwm^j:%^T-'S' m 
mM'f-'^)mimixx\^h. zzx\ ^mm^T 

B, mff)Bm) m^<^i^'^. iik<m<r>mim<r>T- 
9. mmmmB9A:L^-)v^-<r)r~9ti^mi^tix 

50 iJO, ^«JI«0vSj.W-i^3>'CfflV>^>*il>. 
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(O0 19]»2ill««S[g!54(i. (l)iE^:{cJ:0«2^<^ * 

HEEffi (tii:hw±comE.m) tcomi^ i 

Vi=V2-/3(25-Ti)-Rs(l2-Ii)-K • 
Ii=h-Isc (100O/Ei)-a(25-Ti) 

smsETj)!.. vi{iff«£orgjg{c«]£-ri.mE, -r^r 
10 0 2 2] tfz. a imf^m^(oi§^mTh o , 0 

x^^i,W(.mx'h^. ±MLtzx^iz. mamms 

li. mmmo)Rif{4)^im^^x, m3(7)m^^m<^ 

[0023] l6Sft«Sa58{i. l&®i^iliE35<oai* 

i^XT-Mzm-^^flh^ >-><-1?C0i^mz. -^yA- 

[00 24] <j:(c. mimmsi^mix. -mm 
m^iih^ y.f^-i'eoimi)K mm^izx'oA:fj^ti 

qc = ac- (d-df) 
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[0020] i-^j:hi^. mmrimnmii. muz 

yinommmmm^j:B^zMjiiLx. f-iS'<-:^6 

izmm^iix\.^m^m^^^. 

[0021] %mmjES^5ii. aT(d)m{4mm 

t^T. ±iBIV;&-7'fct}ftS^aS8£i:SEt€r. i'S 

h{25-Ti) -(3) 

...(4) 

^yx-^'co^m^m^mfhzbi.zx'o. mm^izx 

[0025] JJIT, 5 jtV-:? 

Hiro*^m?MS{c«LT, B<n^t^hhi.m\tx-(r> 

isjs^Mks ( A t ) {s. B^gijt 1 t-'tymmt 2 it-co. 

fiat:, (^-i-mojajg) t<7)S!ii7)3!c}jio;^Tfc 

htci^y. 9v%^hnmtm.Lx^^h. 

[0026] ^mi. -^X'lzwn i 0 ic. 07 i^za 

(At) 05t^-tl^ 
-r-^shh . !■ BStx^^yl/df-«o©iRt J: 1. 1 ^^'S^Oift 

( I ) (;J: 0^i-'i-/l-ffit5i*»i9^-rSi^'i-;l^J 
[ 0 0 2 7 ] CICIT, «a©c7)aitM ( Btfx:t.;Wdf 

iR^SrStT. Bltx^.;pdf-K:J:0^1-*f«^i: 

14. -i- hycoj^ailiji: tT. Tieo ( 5 ) ^"C'^S 
ill.. 

[0 028]Mtl*ftSrqctf 

...(5) 
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5.8+3.9V 

7. lvO-78 



ac = 

«c = 

mffijaS CO . V : (m/s ) , ac 
[ 0 0 2 9 ] § ^>IC, ±^mffi^: va-;HVHCfc(t^ 

^««ai02*ttJ:S TRs • I2j 

[00 30] f^r*)fe. ll8(C:^-rJ;dlc, 1#H<^* 

^th. ^ix. ii8(7):&a{cfcv^T, iii^*^'®±a 

Uci''jL-;l/»3fe (i^'a-ypsico^) izX^Wmz 

m.-t?>ma.vh*). ii2«*«0A»fHS« (Aitx^* 

, e(a)) = ((5.8+3.9v<t))(^(t) 
)) 

/It(t) 

[0 0 3 3] ZZX\ ±ac7)5t{iaaSv*>'5m/smT 

*>!.. {6)^l>Zi5\.^X..e(oi)tmUmTh'0. It 
X'h'J. 6»(t)*5i:^«?6ti^'i-;K7)igjK-C'J)0. v(t 

) tfiSMx-h 0 . I (t) **>sds®fit >-'jL-7nvi{7)iim« 

[0034] ®IR*«S:IS2 T'ffl>-^^>tl& , iUR* e 

(a))^^j6i. (6 ) 5C(^#stffl{i, 11 o^zTsk-tm^m 
acct 0, fiffsmss mm) icsss^ 

its. 01 0lci3>-^T, i)g255 0{±, «-^^»(c. a 
af^2 0{cJ:')^iJ:»J^^^&Ja3[v(t)^offl^a!I^L. B 
Stif 2 1 {Cct Oa3:>]$iil.g3tffiB»f* I t(t)C7)ilc7)S!l 
SL, |Si«*f2 4{lJ:0?h^ia^f(t)^ii^L, 
2 5t:<J: "3*^«?fi* i^'j^-zP-OiaS*? (t) OttJ-SO^ 

[00 3 5] Z1X\ m^ftW2 6{i, ic^mrfi^rxj. 

i:m-ti>^ih. mmtiLmmmind. ^lx. 

v(t), ^%iSL0fM, >!c^Sjfi^:>-'a-;P<^iaK 



10 



(v S 5m/s) 
(v > 5m/s) 

izm^^mttc. Bltx;t.;i-df-(;o®iR{::J: 

'ommz^tmM.x-h'o. m3^*«®?h^t«oa 

[0031] Uzti^-iX, iy^-)\^m:i^^Uzm 
iSiR$jama52«i. ll9c7)5t(c«JSt7^>:«»$rffv^, ± 

LtiiS^i,z±mmm^ >':x-i\^<^imimtxni^ixfz 

[0032] Z<7)X 0 IZ. 1 , iglR$^a»SI52 1 J: 

T'fflv^|,I^i^lSlR$s^ti^7)5^:^i. OTts^-r (6) 

•^f(t))- I(t)'Rs2+C(^(t)-^(t-i) 



20 



•(6) 



(2) 



30 



40 



8550 



^izxmi\s.me{o))isiibh. 
[ 0 0 3 6 ] istw.mm.M2\i. m 1 1 izm- 

x^iz^ ^m^mizm^^tLfz^mmi^mi:Siib. 

[0037] mz. fRwmtm^ i a. ±mmM'ei^ 

ji-Mzm^tilBM.i X 5 a V 3 y (c J: i)^*^ 
I. i: ^ , «jEE-ri.±^«M* i^'jt.-;K50«RlR^e (co) 

®lR«*j1IS:SPlti:, T-^"<.-X6(c. v-SaV- 

Hi. ^fi7i^~^ff8iBF. ^Bir8BWpfr9. -m<r> 
mmm izm.^^iifzBmmiUi)m^tiii. z<r> 
aftfiit(t)tciaiR$e(a))2r«t. mmm mt 

O^Wi^mi'f'mami 0^2»^) OBItx;*^;!.^ 

[0 0 38] ^fc, ®it2iaa?lS[SBUi. ri(„2.R 
s(t) J co^*>4>>''a-;na?:^i6S. ©iRfSft 
«i[gKl{i. x$iW-i/3y«o^4fe^j±itcfcv^T. B 
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(t) ^mmt bxi^:>.-fimmib?>, m. <&m 
C0039] zot^. ^mmiEU5ii. mtf^ 

(1). (3), (4)iCtCj: 0 , i/'^WK^fflSfc 
m.m]EU3ii. f-:5'<-;^6{C. xiJLU-i/ay 

^noms(o^i^m 1 B<7)Bir^oi^iffl» mi 
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1 2 

^tllliZmm. r e (o)) • I t(t) J at/i^a-;^^ 
r I (t)2 • Rs(t) J SrJlI»Ucem*^t. mmi^c 

10 [0 04 1] ■r^r^5t>. m.m»^5ii. «RmAm* 



[ 0 0 4 0 ] -e LT. aKttiE^3{±. m^mmm * 

C((9(t)-^(t-i)) = J te(&»)It(t)+l(t)2Rs(t)-ac(^-<9f))dt 

) 

(i, ^tm^zxi]^tiim.m.i:^mmtsizmi 

^SKHftoaS^^aAT (-r^i:)*>, ((9(t) 
-^(t-o) ) £21^itfiCm»-ri.Ci:tJ;') 

T^. Mik. mim^s^ff)umizmx.x\,^<zk{z 



(7 



[ 0 0 4 2 1 dcif. ^m^^mismmm^mi^xTM. 
i^s.^]y-fizmh^mM.^5ii. 

mim^i^. 'jsL-m^ii:tmtmmzm-&wjE 

ttX^mzAtifztzHb. ^mb^mbl,z1tii^Lfzm^ 

X'coi&^it^m 1 iiz^p-txoiz. m 1 o<7)m^mz 
X <o . m^.i>zm& uzisMW,m=t =J:^-)v<nm.t \m so 
mk^smmjir>w&h Lxm z t **t-# i. . 
[004 3] ^Lx. ^mRWJEmii. mmmmmn 
a54*M 1 ) ^izm-^^MtnLtim^ffim.m^iizi^ 
bx. B(7)tiim<^mmmi*^t>. m.miE^3<^^ibfz 
mmBmmco^&t:tiM(7)&^Tibix. (3), 
( 4 ) ^izm^xmM^i/iii:hw±<omEi:^oz 
bizi*). mmizm&±^mm't'J^'-)V'M<r>m, 

iEiiB3Ji, mix. mMMjES^scomM-Ltim^nM 4o 
Biti:^^^n-^-(-zimimmb<7)i}mmi)^^. mm. 

[0044] -r^i?^, *l«l%Bfl<7)^ll«?fif6mft v5 
Al/-;?{cioU-C. ■aeSiEa3i:^l:ftlliEa5i: 

y ^ - KA'-y ^^m^-r^ zbizx'o. <x<^mmm(^:k 



V;&-7'tf<0«!iIi: LX. rSJmiEmmMLt:^^ 

mSTiS.t/^tB^'jSeStS^X I -V^-^fc. Ill 0t=^ 

•tmmmzx •) , 'o%(:>tit: I -v^-yb<D 

itmn^\ i^^blX. 01 3tc^-rJ:3t. 

[0 04 5] <J:{C. *^m?ftl%mi^XTAi^SiU-:? 

oiJiBB^ffd. Il«i«»a58{i. mi4<DXoiz. ^ 
K-x7i}-hU;f).iiiL. zmi§im<^T-^ b±im:k 

tatsmzinirm^ i^ij) b<mMin^\ ztnz 

±mmm'ei^^-/u<^m^mw-^6zbizx'j . ±mm 

[0046] -etr. f&««?i»a!8«i. mtfzya 
-izxn'^hiifc^m^mMi. m3^z^-tm^<DT- 

(^^iznm^-tx . mmn. Rr/^^mzmmm- 
mz. ^nmrnnmii. mmmm-^^^iom^-t 

7pL^j:\<mmmzm^i-?>. mm^it. m^mzm 
^r^^iifzi-m^m.i.zi t) . m&uzzkmmm^mi^^ 
TA*i, mm:r?,&.^t^iimmm^xizX'mmtim:}j 
iznix. mm^i}^<r>'m^no. ztuzx*). mm 
m. zcoi-m^ma.mm^znmix. m-tim:h 



[ 0 0 4 7 ] -e LT , *rai|B3co^j£«ffi^S*i' S a 
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. I ( 3 ) . ( 4 ) ^ (fi 

d^mmmmi'zm^x ( 3 ) , ( 4 ) itoescTDzs 

[0048] S a l^- ^ 5: 

fflV^I. i t izX 15 . ^«fi«ffS158*\ ti^$ix?t:'f > 

otiJ:']-t Sl^m**^ 4.fc^ai:ti,^.{cfctt sm:>3 cos* 
dec, 'SMizm%^iitz-mWi^^'ya.-)V<7M%Mif 

^%«tg:'3A%v^«^, -^^'m^z-x^tsi^wmi-^^ 

[ 0 0 4 9 ] i?:^; . i^w?i(n'm<mm.^zx. 3 >- tTi 
-9ii^mithfz»>(nruyvMz-^\^xwmh. m 

li. :^mizxhro^^yj^m^'ri . 

[00501 Z(7)rai/yA^il^mt^fz>h<0tmni*i 
RAM. CD-ROM, yv^i^':f)\/r^:^9. ^ 

[0051] ti^immkmi. ^ yi'-^ y hm<D 
^-yh^—^^nEm(7)mmmmifLxrui^^ 

[00 5 21 t3t±iern^<9AJi, C:eoro^^5A$r 



8) ^^^2003-5849 
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y\fsi.-9i^XTM.i,zim^tLhi><^X'h-yXi>X^\ 

ofiffl) "^mmmmmm^m mm) <r>xoiz 

10 053] ttz, ±mrciyyM.ii^ Hir»L^^«tgo 
-^im.-t?>^isf)X'h'^Xhi:^\ $^>t, BuJ^Uc 

10 [0 0 54] fi!-:)T. icoror/^A^raieOv-X-rA 

<r)>-X7-^Xi,i&S<oayt'j.-i'i<z<r>y'o^yjx^ 
Hff -ri. .1 1 C J: -5 -C t , ±ieilM^7)Jg«T'ijiBH LJtlS 

[ 0 0 5 5 ] JiLh. *f6HS<^-SlifeJgS2:llffi^#BBL 
20 [0056] 

T^mcA^iJ^cJt*^, mmt^mti.znmuzmx'<n 

[ 0 0 5 7 ] *«BHc7)*^«ffi^m>-XTAv 

# , mm<r>mM^ 1^(3), ( 4 ) s^: (astci 
*tjc ix±mmm^ a. -)VM<r)mi^i!M\,zn^^ti 
mmmmiza^^x ( 3 ) , ( 4 ) ^(r>m.<^m.T\ 

40 [ 0 0 5 8 ] S ^>(C. *KI6BJc7)^|®«jt|&«MvS a 

\&))-fhmMi}^hmz\iii]!^izmh%-nb<rfm.i 

50 i'X-fi^OfiJSOSl'^J^SjLU— xayA^tft^rl^tV^ 
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1 5 

[021 i^ttfc. i<oi^iif6m4ief«oai:'j«ffi 10 

[113] *^«jfif6«*x5alx-^'<:o»aj-ri. I - 
V, Kgflll : I ) . 

[05 ] ±ll«>te^ i--i-;l/tt>(tl. IS-^ratcfcttl. 

a^«co«ti:^s^-r0T'i)&. 20 
[06] ±Wimm'ti^:i.~/uo^<^tm<7)imi7P 

[07] *Bl;^^^^:>''a-;^^oiagoB$f^^•^^:S:*■r 
«fc8;0T'3iS. 

[081 ±mmi&^i^:L-Mzm-tia9ix.^juif 

-WtRK^Sr^y) I. O^<O«l.-|:$r*-r0 1'*) 1 . 
[09 1 ±l®m«l* j^'i--'KcAS«-S BSix.^i\^^ 
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